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c
h
A
d
v
i
s
o
r
y
B
o
a
r
d
w
h
i
c
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u
l
d
  
 relate to research activities in Canada and the United
Sta
tes
con
cer
nin
g t
he
qua
lit
y o
f t
he
wat
ers
of
the
Gre
at
Lakes System. That Board's functions and responsibilities
are specified in the terms of reference contained in the
Agreement. The Board was directed to "work at all times in
close cooperation with the Great Lakes Water Quality Board."
Once the Water Quality Board was organized and functioning,
it established an Implementation Committee and four subcommittees
to assist it in carrying out its responsibilities to the
Commission. One of the subcommittees was the Water Quality
Objectives Subcommittee whose function was to assess the
adequacy of the objectives in the Agreement and develop new
or revised objectives.
Similarly, the Research Advisory Board established a
series of committees to support it in carrying out its
responsibilities. One of these was the Standing Committee
on the Scientific Basis for Water Quality Criteria. The
Research Advisory Board has recently reorganized its supporting
groups and this former committee is now a Task Force on the
Scientific Basis for Water Quality Criteria.
The membership of the Boards and supporting groups is
listed in Appendix A.
Articles II and III and Annex 1 of the Agreement set
out the general objectives and some specific objectives to
be met to ensure that pollution of the boundary waters does
not occur. Annex 1 includes a list of substances for which ,
specific water quality objectives were to be considered.
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c
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c
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c
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b
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b
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c
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p
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p
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b
e
s
t
a
va
i
l
a
b
l
e
in
fo
rm
at
io
n,
di
re
ct
co
nt
ac
t
wi
t
h
e
x
p
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h
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r
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report.
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h
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in Chapter V of this report. The hearing records were kept
open until February 1, 1977 to receive additional briefs on
the objectives. All briefs were reviewed and the recommendations
they contained were taken into consideration.
 
  
  
Chapter 1H
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c
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IV
of
t
h
e
B
o
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n
d
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r
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W
a
t
e
r
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T
r
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y
of
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,
C
a
n
a
d
a
a
n
d
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
a
s
s
u
m
e
d
a
m
u
t
u
a
l
o
b
l
i
g
a
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n
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h
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t
"
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o
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n
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r
y
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a
t
e
r
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n
d
w
a
t
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r
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f
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o
w
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a
c
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e
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r
y
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l
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o
t
b
e
p
o
l
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i
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r
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o
t
h
e
i
n
j
u
r
y
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f
h
e
a
l
t
h
o
r
p
r
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p
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r
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n
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o
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h
e
r
"
.
I
n
g
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n
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r
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l
t
e
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m
s
,
w
a
t
e
r
q
u
a
l
i
t
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o
b
j
e
c
t
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v
e
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r
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o
m
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n
g
u
i
d
e
l
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n
e
s
a
d
o
p
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d
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y
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o
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h
c
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d
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m
e
c
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i
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r
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r
i
n
g
t
h
a
t
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r
t
i
c
l
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I
V
o
f
t
h
e
T
r
e
a
t
y
a
n
d
A
r
t
i
c
l
e
s
II
,
I
I
I
a
n
d
I
V
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
a
r
e
r
e
s
p
e
c
t
e
d
.
T
h
i
s
c
h
a
p
t
e
r
o
u
t
l
i
n
e
s
i
n
m
o
r
e
s
p
e
c
i
f
i
c
t
e
r
m
s
t
h
e
e
v
o
l
u
t
i
o
n
o
f
t
h
e
c
o
n
c
e
p
t
o
f
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
s
t
e
m
m
i
n
g
f
r
o
m
t
h
e
i
n
v
e
s
t
i
g
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t
i
o
n
o
f
t
h
e
L
o
w
e
r
L
a
k
e
s
b
y
t
h
e
I
n
t
e
r
n
a
t
i
o
n
a
l
J
o
i
n
t
C
o
m
m
i
s
s
i
o
n
i
n
1
9
7
0
.
T
h
e
c
h
a
p
t
e
r
a
l
s
o
e
x
p
l
a
i
n
s
t
h
e
d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
o
b
j
e
c
t
i
v
e
s
a
n
d
w
a
t
e
r
q
u
a
l
i
t
y
s
t
a
n
d
a
r
d
s
.
I
n
t
h
e
1
9
7
0
I
J
C
R
e
p
o
r
t
t
o
G
o
v
e
r
n
m
e
n
t
s
o
n
t
h
e
P
o
l
l
u
t
i
o
n
o
f
L
a
k
e
E
r
i
e
,
L
a
k
e
O
n
t
a
r
i
o
a
n
d
t
h
e
I
n
t
e
r
n
a
t
i
o
n
a
l
S
e
c
t
i
o
n
o
f
t
h
e
S
t
.
L
a
w
r
e
n
c
e
R
i
v
e
r
,
t
h
e
p
u
r
p
o
s
e
a
n
d
n
a
t
u
r
e
o
f
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
a
r
e
o
u
t
l
i
n
e
d
v
e
r
y
s
u
c
c
i
n
c
t
l
y
a
n
d
a
r
e
s
u
m
m
a
r
i
z
e
d
i
n
t
h
e
f
o
l
l
o
w
i
n
g
p
a
r
a
g
r
a
p
h
.
W
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
a
r
e
d
e
s
i
r
a
b
l
e
l
e
v
e
l
s
o
f
w
a
t
e
r
q
u
a
l
i
t
y
t
o
b
e
o
b
t
a
i
n
e
d
i
n
t
h
e
b
o
u
n
d
a
r
y
w
a
t
e
r
s
o
f
t
h
e
G
r
e
a
t
  
L
a
k
e
s
S
y
s
t
e
m
a
n
d
a
r
e
n
o
t
i
n
t
e
n
d
e
d
t
o
p
r
e
c
l
u
d
e
t
h
e
e
s
t
a
b
l
i
s
h
m
e
n
t
o
f
m
o
r
e
s
t
r
i
n
g
e
n
t
r
e
q
u
i
r
e
m
e
n
t
s
.
T
h
e
y
t
a
k
e
i
n
t
o
a
c
c
o
u
n
t
t
h
e
criteria for a whole spectrum of water uses; supplies for
municipal, industrial and agricultural purposes, recreation,
aesthetic enjoyment and the propagation of aquatic life and
wildlife. The objectives are intended to be the minimum
basis for formulating provincial and state water quality
standards and meaningful programs to achieve the desirable
levels of water quality. In short, water quality objectives
are goals to be maintained or achieved in the boundary
waters through effective pollution control programs in both
countries.
The 1970 Report states that compliance with the objectives
would involve the monitoring of waste discharges by provincial
and state water pollution control agencies and also might
involve effluent controls or other measures in some cases.
The Report proposed to the Governments several specific and
general water quality objectives for the Lower Lakes and St.
Lawrence River.
Recognizing the values of effective co-operative action
as demonstrated during the Lower Lakes investigation, the
Governments of the United States and Canada entered into the
1972 Great Lakes Water Quality Agreement. Many of the general
and specific water quality objectivesrecommended in the
1970 Report formed part of the 1972 Agreement and became
applicable for the boundary watersof the Great Lakes system.
The Agreement recognized, however, that as more information
became available, the original water quality objectives
should be revised and new ones added. In developing new and
revised water quality objectives, the Great Lakes Water
Quality Board and the Great Lakes Research Advisory Board
and their committees adopted the concept of the protection
of the most sensitive beneficial uses. This includes
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c
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c
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b
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p
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r
c
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c
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sensitive ones.
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c
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c
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c
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c
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c
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i
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c
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c
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b
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c
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c
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c
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c
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i
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n
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e
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c
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b
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c
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.
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c
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b
e
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b
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c
t
i
v
e
s
a
n
d
w
a
t
e
r
q
u
a
l
i
t
y
s
t
a
n
d
a
r
d
s
s
h
o
u
l
d
b
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c
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r
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d
.
W
h
i
l
e
t
h
e
t
w
o
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c
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b
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c
t
i
v
e
s
,
t
h
e
m
e
a
n
s
b
y
w
h
i
c
h
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b
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c
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e
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c
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l
p
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e
.
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e
r
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i
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r
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l
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b
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c
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b
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c
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d
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c
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e
objectives.
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b
e
i
n
g
r
e
c
o
m
m
e
n
d
e
d
b
y
t
h
e
C
o
m
m
i
s
s
i
o
n
t
o
t
h
e
G
o
v
e
r
n
m
e
n
t
s
f
o
r
i
n
c
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Quality Agreement.
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h
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b
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p
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c
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p
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c
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c
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c
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b
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c
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c
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N
e
w
a
n
d
R
e
v
i
s
e
d
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
O
b
j
e
c
t
i
v
e
s
"
,
V
o
l
u
m
e
I
I
,
M
a
y
,
1
9
7
7
.
 
 Bas
ic
app
roa
che
s w
ere
ado
pte
d t
o d
eri
ve
wat
er
qua
lit
y
ob
je
ct
ive
s
for
hea
vy
met
als
,
pe
rs
is
te
nt
or
ga
ni
c
com
pou
nds
and
mi
xin
g
zon
es.
The
fol
low
ing
pa
ra
gr
ap
hs
de
sc
ri
be
the
se
approaches.
Wi
th
re
sp
ec
t
to
he
avy
met
als
,
co
ns
id
er
ab
le
eff
ort
s
wer
e
ma
de
to
es
ta
bl
is
h
ob
je
ct
iv
es
on
re
la
ti
on
sh
ip
s
be
tw
ee
n
me
ta
l
fo
rm
s
an
d
th
ei
r
to
xi
ci
ty
.
To
th
is
en
d,
a
wo
rk
sh
op
wa
s
sp
on
so
re
d
by
th
e
Co
mm
is
si
on
an
d
at
te
nd
ed
by
ex
pe
rt
s
fr
om
No
rt
h
Am
er
ic
a
an
d
Eu
ro
pe
.
It
wa
s
de
te
rm
in
ed
th
at
cu
rr
en
tl
y
su
ch
re
la
ti
on
sh
ip
s
ha
ve
no
t
be
en
es
ta
bl
is
he
d,
no
r
ar
e
th
er
e
re
li
ab
le
me
th
od
s
fo
r
mo
ni
to
ri
ng
su
ch
fo
rm
s.
Th
us
,
th
e
ob
je
ct
iv
es
fo
r
me
ta
ls
re
fe
r
to
to
ta
l
co
nc
en
tr
at
io
ns
of
ea
ch
me
ta
l
in
an
un
fi
lt
er
ed
(w
ho
le
wa
te
r)
,
di
ge
st
ed
sa
mp
le
.
Th
er
e
is
an
ex
te
ns
iv
e
di
sc
us
si
on
on
th
is
in
Vo
lu
me
II.
As
mo
st
la
bo
ra
to
ry
me
as
ur
em
en
ts
of
le
th
al
an
d
su
bl
et
ha
l
to
xi
ci
ty
ar
e
ba
se
d
on
to
ta
l
me
ta
l
co
nc
en
tr
at
io
ns
,
th
e
Co
mm
is
si
on
re
co
mm
en
ds
th
at
un
ti
l
th
e
ch
em
is
tr
y
of
me
ta
ls
in
na
tu
ra
l
wa
te
rs
an
d
th
e
ef
fe
ct
s
of
me
ta
l
fo
rm
s
to
aq
ua
ti
c
bi
ot
a
is
be
tt
er
un
de
rs
to
od
,
th
e
ob
je
ct
iv
es
ba
se
d
on
to
ta
l
me
ta
l
co
nc
en
tr
at
io
ns
be
ad
op
te
d
fo
r
th
e
Gr
ea
t
La
ke
s.
Pe
rs
is
te
nt
or
ga
ni
c
co
nt
am
in
an
ts
ar
e
kn
ow
n
to
be
pr
es
en
t
in
th
e
Gr
ea
t
La
ke
s.
Ob
je
ct
iv
es
ar
e
re
co
mm
en
de
d
fo
r
th
e
kn
ow
n
pe
rs
is
te
nt
or
ga
ni
c
co
nt
am
in
an
ts
fo
r
wh
ic
h
sc
ie
nt
if
ic
da
ta
ex
is
t.
Wh
er
e
da
ta
ar
e
av
ai
la
bl
e
to
es
ta
bl
is
h
"s
af
e"
ti
ss
ue
le
ve
ls
,
an
d
no
t
av
ai
la
bl
e
to
es
ta
bl
is
h
"s
af
e"
wa
te
r
le
ve
ls
du
e
to
in
ad
eq
ua
te
in
fo
rm
at
io
n
on
bi
oc
on
ce
nt
ra
ti
on
fa
ct
or
s,
qu
an
ti
fi
ca
ti
on
le
ve
ls
ar
e
re
co
mm
en
de
d.
Qu
an
ti
fi
ca
ti
on
le
ve
ls
ar
e
no
t
pe
rm
an
en
t
su
bs
ti
tu
te
s
fo
r
ex
pe
ri
me
nt
al
ly
de
te
rm
in
ed
"s
af
e"
co
nc
en
tr
at
io
ns
.
Th
ey
ar
e
de
si
gn
ed
to
pr
ov
id
e
a
me
ch
an
is
m
fo
r
ac
ti
on
by
re
gu
la
to
ry
ag
en
ci
es
an
d
to
as
su
re
ap
pr
op
ri
at
e
an
al
yt
ic
al
me
th
od
ol
og
y.
Th
e
re
su
lt
s
of
12
as
u
r
v
e
y
o
f
t
e
n
G
r
e
a
t
L
a
k
e
s
r
e
g
i
o
n
l
a
b
o
r
a
t
o
r
i
e
s
w
h
i
c
h
a
r
e
c
u
r
r
e
n
t
l
y
d
o
i
n
g
r
o
u
t
i
n
e
a
n
a
y
l
s
i
s
o
f
p
e
r
s
i
s
t
e
n
t
o
r
g
a
n
i
c
c
o
m
p
o
u
n
d
s
d
e
t
e
r
m
i
n
e
d
t
h
a
t
t
h
e
r
e
c
o
m
m
e
n
d
e
d
l
e
v
e
l
s
o
f
q
u
a
n
t
i
f
i
c
a
t
i
o
n
a
r
e
a
p
p
l
i
c
a
b
l
e
.
T
h
e
r
e
c
o
m
m
e
n
d
e
d
l
e
v
e
l
s
a
r
e
b
a
s
e
d
o
n
t
h
e
m
e
a
n
o
f
t
h
e
t
h
r
e
e
l
o
w
e
s
t
q
u
a
n
t
i
f
i
c
a
t
i
o
n
l
e
v
e
l
s
r
e
p
o
r
t
e
d
.
"
S
u
b
s
t
a
n
t
i
a
l
a
b
s
e
n
c
e
"
i
s
t
h
e
r
e
f
o
r
e
c
o
n
s
i
d
e
r
e
d
i
n
a
p
r
a
c
t
i
c
a
l
s
e
n
s
e
a
s
t
h
e
c
o
n
c
e
n
t
r
a
t
i
o
n
w
h
i
c
h
i
s
b
e
l
o
w
t
h
a
t
w
h
i
c
h
c
a
n
b
e
q
u
a
n
t
i
f
i
e
d
.
W
h
i
l
e
t
h
e
n
e
w
o
b
j
e
c
t
i
v
e
f
o
r
m
i
x
i
n
g
z
o
n
e
s
i
s
e
x
t
e
n
s
i
v
e
a
n
d
g
e
n
e
r
a
l
l
y
s
e
l
f
—
e
x
p
l
a
n
a
t
o
r
y
,
a
d
d
i
t
i
o
n
a
l
i
n
f
o
r
m
a
t
i
o
n
i
s
a
v
a
i
l
a
b
l
e
i
n
V
o
l
u
m
e
I
I
o
n
t
h
i
s
o
b
j
e
c
t
i
v
e
.
T
h
e
I
n
t
e
r
n
a
t
i
o
n
a
l
J
o
i
n
t
C
o
m
m
i
s
s
i
o
n
r
e
c
o
m
m
e
n
d
s
t
h
e
e
s
t
a
b
l
i
s
h
m
e
n
t
o
f
t
h
e
n
e
w
a
n
d
m
o
d
i
f
i
e
d
s
p
e
c
i
f
i
c
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
a
s
o
u
t
l
i
n
e
d
i
n
t
h
i
s
C
h
a
p
t
e
r
,
i
n
a
c
c
o
r
d
a
n
c
e
w
i
t
h
i
t
e
m
8
(
b
)
o
f
A
n
n
e
x
1
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
Agreement:
w
h
e
n
e
u
e
n
t
h
e
I
n
t
e
a
n
a
t
t
o
n
a
t
J
o
t
n
t
C
o
m
m
t
A
A
t
o
n
,
a
e
t
t
n
g
p
u
a
b
a
a
n
t
t
o
A
a
t
t
e
t
e
V
I
0
6
t
h
e
A
g
n
e
e
m
e
n
t
,
A
h
a
t
t
n
e
c
o
m
m
e
n
d
t
h
e
e
b
t
a
b
t
t
b
h
m
e
n
t
0
6
n
e
w
o
n
m
o
d
t
ﬁ
t
e
d
A
p
e
e
t
ﬁ
t
c
w
a
t
e
n
q
u
a
t
t
t
g
o
b
j
e
e
t
t
v
e
b
,
t
h
t
A
A
n
n
e
x
b
h
a
t
t
b
e
a
m
e
n
d
e
d
t
n
a
e
e
o
h
d
a
n
e
e
w
t
t
h
A
u
c
h
n
e
e
o
m
m
e
n
d
a
t
t
o
n
0
n
n
e
e
e
t
p
t
b
y
t
h
e
C
o
m
m
u
z
s
t
o
n
0
6
a
K
e
r
/
t
e
n
6
2
m
m
e
a
c
h
P
a
/
z
t
y
t
n
d
t
c
a
t
t
n
g
t
t
b
a
g
a
e
e
m
e
n
t
w
t
t
h
t
h
e
n
e
e
o
m
m
e
n
d
a
t
t
o
n
.
T
h
e
r
e
c
o
m
m
e
n
d
e
d
r
e
v
i
s
i
o
n
s
t
o
A
n
n
e
x
I
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
A
g
r
e
e
m
e
n
t
a
r
e
a
s
f
o
l
l
o
w
s
:
1
.
S
p
e
c
i
f
i
c
O
b
j
e
c
t
i
v
e
s
.
(
a
)
M
i
c
r
o
b
i
o
l
o
g
y
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
(
b
)
D
i
s
s
o
l
v
e
d
O
x
y
g
e
n
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
(
C
)
T
o
t
a
l
D
i
s
s
o
l
v
e
d
S
o
l
i
d
s
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
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 (d) Taste and Odour.
EXISTING
Phenols and other objectionable taste and odour
producing substances should be substantially
absent.
REVISION
Tabte, Odoua and Tatnttng SabAtanceA.
1) Raw pabttc waten Aappty bouiceb bhoutd be eAAenttatty
ﬁnee 640m objectionabte taAte and odoaa 50a aeAthettc
tea/sows.
 
Z) LQVQZA 06 phenottc compoundb Ahoutd not exceed 0.007
mttttgnam pen tttne tn haw pabtte waten Aapptteé to
photect agatnAt tabte and odoua tn dometttc Watea.
3) Sabétanceé ententng the watea aA the heAatt 05 human
acttutty that caaAe tatnttng 05 edtbte aquattc oagantémb
bhoutd not be pnebent tn concentnattoné whtch ante towen
the acceptabtttty 05 theAe Gigantémb at detenmtned by
onganotepttc teAtA.
The rationale for the recommended revision is described
in Volume II. There are adequate data to support the specified
levels of phenolic compounds. The revisions provide more
specificity with regard to Taste and Odour. Also, information
is summarized on concentrations in wastewaters and specific
chemical compounds in water that can produce identifiable
taste in fish flesh.
(e) 25.
EXISTING
Values should not be outside the range of 6.7 to
8.5.
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 REVISION
V
a
t
u
e
A
0
6
p
H
A
h
o
u
t
d
n
o
t
b
e
o
u
t
b
t
d
e
t
h
e
n
a
n
g
e
0
6
6
.
5
t
o
9
.
0
,
n
o
n
A
h
o
u
t
d
d
t
é
c
h
a
n
g
e
n
c
h
a
n
g
e
t
h
e
p
H
a
t
t
h
e
b
o
u
n
d
a
n
g
0
5
a
d
e
é
t
g
n
a
t
e
d
m
t
x
t
n
g
z
o
n
e
m
o
t
e
t
h
a
n
0
.
5
u
n
t
i
b
6
h
o
m
t
h
e
a
m
b
t
e
n
t
teveﬂ.
P
r
e
s
e
n
t
e
v
i
d
e
n
c
e
i
n
d
i
c
a
t
e
s
t
h
a
t
t
h
e
e
x
p
a
n
d
e
d
p
H
r
a
n
g
e
w
i
l
l
p
r
o
v
i
d
e
a
d
e
q
u
a
t
e
p
r
o
t
e
c
t
i
o
n
f
o
r
t
h
e
l
i
f
e
p
r
o
c
e
s
s
e
s
o
f
f
r
e
s
h
w
a
t
e
r
f
i
s
h
a
n
d
b
o
t
t
o
m
d
w
e
l
l
i
n
g
i
n
v
e
r
t
e
b
r
a
t
e
s
.
T
h
e
r
e
c
o
m
m
e
n
d
e
d
p
H
r
a
n
g
e
i
s
w
e
l
l
w
i
t
h
i
n
t
h
a
t
r
e
c
o
m
m
e
n
d
e
d
f
o
r
p
u
b
l
i
c
w
a
t
e
r
s
u
p
p
l
i
e
s
(
5
.
0
t
o
9
.
0
)
.
B
e
c
a
u
s
e
p
H
c
h
a
n
g
e
s
m
a
y
i
n
c
r
e
a
s
e
t
h
e
t
o
x
i
c
i
t
y
o
f
v
a
r
i
o
u
s
c
o
m
p
o
n
e
n
t
s
i
n
w
a
t
e
r
s
,
p
H
c
h
a
n
g
e
s
o
f
m
o
r
e
t
h
a
n
0
.
5
p
H
u
n
i
t
s
s
h
o
u
l
d
b
e
a
v
o
i
d
e
d
.
(f)
(g)
(h)
I
n
t
e
r
i
m
O
b
j
e
c
t
i
v
e
s
.
I
r
o
n
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
 
P
h
o
s
p
h
o
r
u
s
(
P
)
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
R
a
d
i
o
a
c
t
i
v
i
t
y
.
p
r
e
s
e
n
t
l
y
u
n
d
e
r
r
e
v
i
e
w
b
y
G
o
v
e
r
n
m
e
n
t
s
.
(a)
(b)
T
e
m
p
e
r
a
t
u
r
e
.
n
o
c
h
a
n
g
e
c
u
r
r
e
n
t
l
y
r
e
c
o
m
m
e
n
d
e
d
.
M
e
r
c
u
r
y
a
n
d
O
t
h
e
r
T
o
x
i
c
H
e
a
v
y
M
e
t
a
l
s
.
T
h
e
f
o
l
l
o
w
i
n
g
s
p
e
c
i
f
i
c
o
b
j
e
c
t
i
v
e
s
a
r
e
r
e
c
o
m
m
e
n
d
e
d
u
n
d
e
r
t
h
e
h
e
a
d
i
n
g
o
f
"
m
e
t
a
l
s
"
t
o
r
e
p
l
a
c
e
t
h
e
i
n
t
e
r
i
m
o
b
j
e
c
t
i
v
e
:
L):NMQWUL
C
o
n
e
e
n
t
h
a
t
t
o
n
b
0
6
t
o
t
a
t
a
h
A
e
n
t
e
t
n
a
n
u
n
ﬁ
t
t
t
e
n
e
d
W
a
t
e
n
A
a
m
p
t
e
A
h
o
u
t
d
n
o
t
e
x
c
e
e
d
5
0
m
t
e
h
o
g
h
a
m
b
p
e
n
t
i
t
h
e
t
o
p
h
o
t
e
c
t
h
a
w
w
a
t
e
h
é
5
0
h
p
u
b
t
t
c
w
a
t
e
h
A
u
p
p
t
t
e
b
.
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Concentrations of arsenic considered safe for public
dri
nki
ng
wat
er
sup
pli
es
are
sub
sta
nti
all
y l
owe
r t
han
tho
se
required to protect aquatic life. The objective of 50
micrograms per litre is in keeping with the level proposed
by the United States Environmental Protection Agency, in the
Federal Register, March 14, 1975 and the 1968 Canadian
Drinking Water Standards and Objectives.
LL) Cawmmm.
Concentaationb 06 totaﬂ cadmium in an anﬁiﬂteaed watea
bampZe Ahouﬂd not exceed 0.2 micaogaam pea {Line to
pnoiect aquatic liﬁe.
The objective of 0.2 microgram per litre is recommended
because of the extreme sensitivity to cadmium of trout and
zooplankton reproduction.
iii) Chammum.
Concenraationa 06 totaﬁ chaomiam in an anﬁiﬂteaed watea
Aampﬁe Ahoaﬂd not exceed 50«mica0gaamb pea {Line to
paotect aaw wateAA 60a pubZic watea AappKLeA.
Concentrations of chromium considered safe for public
drinking water supplies, as established by United States
and Canadian guidelines at 50 micrograms per litre, adequately
protect aquatic life.
Lu) Lead.
Concentaatéonb 06 totaz Kead in an anﬁiﬁteaed waten éampﬂe
Ahoaﬁd not exceed 10 micnognamé pen {Line in Lake Sapenxoa,
20 micaogaamb pea ﬂixae in Lake Huaon and 25 micaogaamb pen
Kiiae in a££ aemaining Gneat Laheb to paotect aquatic Ziﬁe.
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 T
h
e
c
r
i
t
e
r
i
a
f
o
r
l
e
a
d
f
o
r
a
q
u
a
t
i
c
b
i
o
t
a
r
e
q
u
i
r
e
a
m
o
r
e
s
t
r
i
n
g
e
n
t
o
b
j
e
c
t
i
v
e
t
h
a
n
f
o
r
d
r
i
n
k
i
n
g
w
a
t
e
r
.
T
o
a
c
c
o
u
n
t
f
o
r
t
h
e
v
a
r
i
a
t
i
o
n
w
i
t
h
w
a
t
e
r
h
a
r
d
n
e
s
s
o
f
t
h
e
r
e
s
p
o
n
s
e
o
f
a
n
o
b
s
e
r
v
e
d
f
i
s
h
s
p
e
c
i
e
s
t
o
t
o
t
a
l
l
e
a
d
i
n
w
a
t
e
r
,
t
h
e
o
b
j
e
c
t
i
v
e
o
f
1
0
m
i
c
r
o
g
r
a
m
s
p
e
r
l
i
t
r
e
i
n
L
a
k
e
S
u
p
e
r
i
o
r
,
2
0
m
i
c
r
o
g
r
a
m
s
p
e
r
l
i
t
r
e
i
n
L
a
k
e
H
u
r
o
n
a
n
d
2
5
m
i
c
r
o
g
r
a
m
s
p
e
r
l
i
t
r
e
i
n
a
l
l
o
t
h
e
r
l
a
k
e
s
i
s
r
e
c
o
m
m
e
n
d
e
d
.
v) Mencumy.
C
o
n
c
e
n
t
a
a
t
i
o
n
é
06
i
o
t
a
ﬁ
m
e
n
c
u
e
y
i
n
a
ﬁ
i
l
t
e
h
e
d
w
a
t
e
n
ba
mp
ll
e
6
/
1
o
n
n
o
t
e
x
c
e
e
d
0.
2
mL
c/
wg
/L
am
p
m
W
e
n
o
t
a
s
h
o
d
e
t
h
e
c
o
n
c
e
m
a
u
o
n
06
t
o
t
a
l
m
a
m
a
/
L
y
L
n
w
h
o
r
e
g
o
s
h
e
x
c
e
e
d
0
.
5
mi
c/
Lo
g/
ux
m
p
m
g/
La
m
(
w
e
t
w
e
i
g
h
t
b
a
z
w
s
)
t
o
p
n
o
t
e
c
t
a
q
u
a
t
i
c
ﬁ
i
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ie
s
so
fa
r
co
mp
le
te
d
su
gg
es
t
th
at
bo
th
co
mp
ou
nd
s
ar
e
bi
ol
og
ic
al
ly
ac
ti
ve
at
co
nc
en
tr
at
io
ns
we
ll
be
lo
w
ac
ut
el
y
to
xi
c
co
nc
en
tr
at
io
ns
.
Ba
se
d
on
th
es
e
da
ta
,
th
e
ma
xi
mu
m
le
ve
ls
of
4.
0
mi
cr
og
ra
ms
22
pe
r
li
tr
e
fo
r
DB
P
an
d
0.
6
mi
cr
og
ra
m
pe
r
li
tr
e
fo
r
DE
HP
we
re
ob
ta
in
ed
.
Un
ti
l
su
ch
ti
me
as
ch
ro
ni
c
da
ta
on
ot
he
r
ph
th
al
ic
ac
id
es
te
rs
(P
AE
'S
)
be
co
me
av
ai
la
bl
e,
it
is
re
co
mm
en
de
d
th
at
co
nc
en
tr
at
io
ns
of
th
es
e
co
mp
ou
nd
s
in
wa
te
r
be
li
mi
te
d
to
0.
2
microgram per litre.
ii)
Po
iy
ch
io
ai
ha
te
d
Bi
ph
eh
yi
i
(PC
BA)
.
Th
e
co
nc
en
ta
at
io
n
06
to
ta
i
po
iy
ch
io
ai
na
te
d
bi
ph
en
yt
i
in
gi
th
ti
bb
ue
b
(wh
oi
e
6ib
h,
ca
ic
at
at
ed
on
a w
et
we
ig
ht
bai
t/s
),
Ah
ou
id
no
t
ex
ce
ed
0.1
mic
/10
92m
m
)02/
1.
ga
am
ﬂat
th
e
pi
ot
ec
ti
on
06
6i
Ah
-c
0h
4u
mi
hg
bi
ad
A
an
d
an
im
ai
i.
 
Us
in
g
th
e
lo
we
st
di
et
ar
y
co
nc
en
tr
at
io
n
of
po
ly
ch
lo
ri
na
te
d
bi
ph
en
yl
s
(P
CB
s)
ob
se
rv
ed
to
pr
od
uc
e
a
de
le
te
ri
ou
s
bi
ol
og
ic
al
ef
fe
ct
in
te
st
an
im
al
s,
th
e
li
mi
t
of
0.
1
mi
cr
og
ra
m
pe
r
gr
am
wa
s
de
ve
lo
pe
d.
A
co
ns
er
va
ti
ve
bi
oc
on
ce
nt
ra
ti
on
fa
ct
or
co
ul
d
be
us
ed
to
ca
lc
ul
at
e
a
wa
te
r
co
nc
en
tr
at
io
n
fo
r
to
ta
l
PC
Bs
wh
ic
h
sh
ou
ld
pr
ev
en
t
ti
ss
ue
le
ve
ls
gr
ea
te
r
th
an
0.
1
mi
cr
og
ra
m
pe
r
gr
am
.
Ho
we
ve
r,
th
is
wo
ul
d
re
su
lt
in
a
PC
B
co
nc
en
tr
at
io
n
in
wa
te
r
wh
ic
h
is
be
lo
w
pr
es
en
t
ro
ut
in
e
an
al
yt
ic
al
se
ns
it
iv
it
ie
s
to
de
te
ct
it
,
ma
ki
ng
th
e
re
co
mm
en
de
d
le
ve
ls
im
po
ss
ib
le
to
mo
ni
to
r
or
en
fo
rc
e.
It
is
th
er
ef
or
e
re
co
mm
en
de
d
th
at
th
e
re
gu
la
to
ry
ag
en
ci
es
un
de
rt
ak
e
fi
sh
an
d
bi
rd
mo
ni
to
ri
ng
pr
og
ra
ms
to
de
te
rm
in
e
co
mp
li
an
ce
wi
th
th
e
re
co
mm
en
da
ti
on
on
tissue levels.
iii) Othea Oagahic Contaminahti.
Fo
a
ot
he
a
oa
ga
hi
c
co
nt
am
ih
ah
té
,
th
e
te
ve
tb
06
wh
ic
h
aa
e
no
t
ip
ec
ié
ie
d
bu
t
wh
ic
h
ca
n
be
de
mo
ni
th
at
ed
to
be
pe
hb
tb
te
nt
an
d
aa
e
ii
he
iy
to
be
to
xi
c,
it
it
ae
co
mm
en
de
d
th
at
th
e
co
nc
en
ta
at
io
ns
06
Aa
ch
co
mp
ou
hd
é
in
wa
te
a
on
aq
ua
ti
c
oa
ga
ni
bm
i
be
ia
bé
ta
ht
ia
ii
y
ab
Ae
nt
an
d
ie
AA
th
an
th
e
de
te
ct
io
n
ie
ue
i
ab
de
te
nm
in
ed
by
th
e
be
At
Ac
ie
nt
iﬁ
ic
me
th
od
oi
og
y
au
ai
ia
bt
e
at
th
e
ti
me
.
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 (d)
S
e
t
t
l
e
a
b
l
e
a
n
d
S
u
s
p
e
n
d
e
d
M
a
t
e
r
i
a
l
s
.
T
h
e
f
o
l
l
o
w
i
n
g
 
s
p
e
c
i
f
i
c
o
b
j
e
c
t
i
v
e
is
r
e
c
o
m
m
e
n
d
e
d
u
n
d
e
r
t
h
e
h
e
a
d
i
n
g
o
f
"
S
e
t
t
l
e
a
b
l
e
a
n
d
S
u
s
p
e
n
d
e
d
M
a
t
e
r
i
a
l
s
a
n
d
L
i
g
h
t
T
r
a
n
s
m
i
s
s
i
o
n
"
to
r
e
p
l
a
c
e
t
h
e
i
n
t
e
r
i
m
o
b
j
e
c
t
i
v
e
:
EXISTING
W
a
t
e
r
s
s
h
o
u
l
d
b
e
f
r
e
e
f
r
o
m
s
u
b
s
t
a
n
c
e
s
a
t
t
r
i
b
u
t
a
b
l
e
t
o
m
u
n
i
c
i
p
a
l
,
i
n
d
u
s
t
r
i
a
l
o
r
o
t
h
e
r
d
i
s
c
h
a
r
g
e
s
t
h
a
t
3
w
i
l
l
s
e
t
t
l
e
t
o
f
o
r
m
p
u
t
r
e
s
c
e
n
t
o
r
o
t
h
e
r
w
i
s
e
o
b
j
e
c
t
i
o
n
a
b
l
e
s
l
u
d
g
e
d
e
p
o
s
i
t
s
,
o
r
t
h
a
t
w
i
l
l
a
d
v
e
r
s
e
l
y
a
f
f
e
c
t
a
q
u
a
t
i
c
l
i
f
e
o
r
w
a
t
e
r
f
o
w
l
.
REVISION
Fo
h
th
e
pa
ct
ec
ti
on
06
aq
ua
ti
c
ii
ﬁe
,
wa
te
aA
bh
oa
id
be
gh
ee
ﬁa
om
Au
bA
ta
nc
eA
at
ta
ib
ut
ab
te
to
ma
ni
ci
pa
i,
in
du
it
ai
ai
0h
ot
he
h
di
bc
ha
hg
et
he
tu
tt
in
g
ﬁh
om
ac
ti
vi
ty
th
at
Wi
tt
Ae
tt
ie
to
50
am
pu
ta
eb
ce
nt
on
ot
he
ha
ai
e
ob
je
ct
io
na
bt
e
bi
ad
ge
de
po
ti
tz
on
th
at
mi
tt
at
te
a
th
e
va
iu
e
06
th
e
Se
cc
hi
di
bh
de
pt
h
by
mote than 10 peaceht.
T
h
e
10
p
e
r
c
e
n
t
v
a
l
u
e
h
a
s
b
e
e
n
c
h
o
s
e
n
as
a
l
e
v
e
l
t
h
a
t
c
a
n
b
e
d
e
t
e
c
t
e
d
q
u
i
t
e
e
a
s
i
l
y
a
n
d
a
t
w
h
i
c
h
a
p
p
r
e
c
i
a
b
l
e
c
h
a
n
g
e
s
in
al
ga
l
p
r
o
d
uc
t
i
o
n
m
a
y
b
e
g
i
n
to
oc
cu
r.
(e)
O
i
l
,
P
e
t
r
o
c
h
e
m
i
c
a
l
s
a
n
d
I
m
m
i
s
c
i
b
l
e
S
u
b
s
t
a
n
c
e
s
.
T
h
e
f
o
l
l
o
w
i
n
g
s
p
e
c
i
f
i
c
o
b
j
e
c
t
i
v
e
i
s
r
e
c
o
m
m
e
n
d
e
d
u
n
d
e
r
t
h
e
h
e
a
d
i
n
g
o
f
O
i
l
a
n
d
P
e
t
r
o
c
h
e
m
i
c
a
l
s
t
o
r
e
p
l
a
c
e
t
h
e
i
n
t
e
r
i
m
o
b
j
e
c
t
i
v
e
.
E
X
I
S
T
I
N
G
'
,
W
a
t
e
r
s
s
h
o
u
l
d
b
e
f
r
e
e
f
r
o
m
f
l
o
a
t
i
n
g
d
e
b
r
i
s
,
o
i
l
,
s
c
u
m
a
n
d
o
t
h
e
r
f
l
o
a
t
i
n
g
m
a
t
e
r
i
a
l
s
a
t
t
r
i
b
u
t
a
b
l
e
t
o
m
u
n
i
c
i
p
a
l
,
i
n
d
u
s
t
r
i
a
l
o
r
o
t
h
e
r
d
i
s
c
h
a
r
g
e
s
i
n
a
m
o
u
n
t
s
s
u
f
f
i
c
i
e
n
t
t
o
b
e
u
n
s
i
g
h
t
l
y
o
r
d
e
l
e
t
e
r
i
o
u
s
.
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REVISION
OL
E
an
d
pe
tn
oc
he
mi
ca
ﬂb
Ah
ou
id
no
t
be
ph
eé
en
t
in
co
nc
en
tn
aI
LO
HA
that:
1)
ca
n
be
de
te
ct
ed
a5
ui
Ai
ne
ﬁi
ﬁm
,
Ah
ea
n
on
dL
Ac
oﬂ
ou
na
ii
on
on the bunﬁace;
2) can be detected by odoun;
3)
ca
n
ca
uA
e
ta
in
ii
ng
05
éi
bh
on
ed
ib
Ke
Ln
ue
mt
eb
na
ze
A;
4)
ca
n
ﬁo
nm
de
pO
Ai
ib
on
éh
oh
eﬁ
in
eb
an
d
bo
tt
om
Ae
di
me
nt
b
th
at
ah
a
de
te
ci
ab
ﬁe
by
Ai
gh
t
on
od
ou
n,
on
de
te
te
ni
ou
b
to
ne
AL
dQ
nt
aq
ua
ti
c
on
ga
nL
Am
A.
To
p
r
o
t
e
c
t
ae
st
he
ti
c
va
lu
es
,
wa
t
e
r
an
d
sh
or
el
in
e
re
cr
ea
ti
on
,
al
l
fo
ur
co
mp
on
en
ts
of
th
e
ob
je
ct
iv
e
ar
e
re
qu
ir
ed
.
"S
af
e"
co
nc
en
tr
at
io
ns
fo
r
aq
ua
ti
c
li
fe
ha
ve
no
t
be
en
in
cl
ud
ed
,
si
nc
e
ot
he
r
us
es
ar
e
mo
re
re
st
ic
ti
ve
.
An
y
ha
za
rd
s
to
hu
ma
ns
fr
om
d
r
i
n
k
i
n
g
o
i
l
-
p
o
l
l
ut
e
d
wa
t
e
r
wi
ll
no
t
ar
is
e
b
e
c
a
us
e
su
ch
s
u
b
s
t
a
n
c
e
s
b
e
c
o
m
e
o
b
j
e
c
t
i
o
n
a
b
l
e
a
t
c
o
n
c
e
n
t
r
a
t
i
o
n
s
f
a
r
b
e
l
o
w
th
ei
r
ch
ro
ni
c
to
xi
ci
ty
le
ve
ls
.
2
.
4
:
.
3.
No
n—
de
gr
ad
at
io
n.
EXISTING
N
o
t
w
i
t
h
s
t
a
n
d
i
n
g
t
h
e
a
d
o
p
t
i
o
n
of
s
p
e
c
i
f
i
c
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
,
a
l
l
r
e
a
s
o
n
a
b
l
e
a
n
d
p
r
a
c
t
i
c
a
b
l
e
m
e
a
s
u
r
e
s
s
h
a
l
l
b
e
t
a
k
e
n
in
a
c
c
o
r
d
a
n
c
e
w
i
t
h
p
a
r
a
g
r
a
p
h
4
o
f
A
r
t
i
c
l
e
II
I
of
t
h
e
A
g
r
e
e
m
e
n
t
to
m
a
i
n
t
a
i
n
t
h
e
l
e
v
e
l
s
of
w
a
t
e
r
q
u
a
l
i
t
y
e
x
i
s
t
i
n
g
a
t
t
h
e
d
a
t
e
o
f
e
n
t
r
y
i
n
t
o
f
o
r
c
e
o
f
t
h
e
A
g
r
e
e
m
e
n
t
i
n
t
h
o
s
e
a
r
e
a
s
o
f
t
h
e
b
o
u
n
d
a
r
y
w
a
t
e
r
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
w
h
e
r
e
s
u
c
h
l
e
v
e
l
s
e
x
c
e
e
d
t
h
e
s
p
e
c
i
f
i
c
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
.
R
E
V
I
S
I
O
N
;
N
o
t
w
i
t
h
s
t
a
n
d
i
n
g
t
h
e
a
d
o
p
t
i
o
n
o
f
s
p
e
c
i
f
i
c
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
,
a
l
l
r
e
a
s
o
n
a
b
l
e
a
n
d
p
r
a
c
t
i
c
a
b
l
e
m
e
a
s
u
r
e
s
s
h
a
l
l
b
e
t
a
k
e
n
i
n
a
c
c
o
r
d
a
n
c
e
w
i
t
h
p
a
r
a
g
r
a
p
h
4
o
f
A
r
t
i
c
l
e
I
I
I
o
f
t
h
e
A
g
r
e
e
m
e
n
t
t
o
m
a
i
n
t
a
i
n
t
h
e
l
e
v
e
l
s
o
f
w
a
t
e
r
q
u
a
l
i
t
y
e
x
i
s
t
i
n
g
‘
a
t
t
h
e
d
a
t
e
o
f
e
n
t
r
y
i
n
t
o
f
o
r
c
e
o
f
t
h
e
A
g
r
e
e
m
e
n
t
i
n
t
h
o
s
e
2
5
ﬁ
 
 ar
ea
s
of
th
e
bo
un
da
ry
wa
te
rs
of
th
e
Gr
ea
t
La
ke
s
Sy
st
em
wh
er
e
su
ch
um
te
n
qu
at
tt
y
tA
be
tt
en
th
an
th
at
pn
eA
cn
tb
ed
by
th
e
Ap
ec
tﬁ
tc
wa
te
n
quattty objeettueb.
4.
Sa
mp
li
ng
Da
ta
.
no
ch
an
ge
cu
rr
en
tl
y
re
co
mm
en
de
d.
5.
Mix
ing
Zon
es.
1
EXISTING !
Th
e
re
sp
on
si
bl
e
re
gu
la
to
ry
ag
en
ci
es
ma
y
de
si
gn
at
e
re
st
ri
ct
ed
mi
xi
ng
zo
ne
s
in
th
e
vi
ci
ni
ty
of
ou
tf
al
ls
wi
th
in
wh
ic
h
th
e
sp
ec
if
ic
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
sh
al
l
no
t
ap
pl
y.
Mi
xi
ng
zo
ne
s
sh
al
l
no
t
be
co
ns
id
er
ed
a
su
bs
ti
tu
te
fo
r
ad
eq
ua
te
tr
ea
tm
en
t
or
co
nt
ro
l
of
di
sc
ha
rg
es
at
th
ei
r
so
ur
ce
.
REVISION
Th
e
re
sp
on
si
bl
e
re
gu
la
to
ry
ag
en
ci
es
ma
y
de
si
gn
at
e
re
st
ri
ct
ed
mi
xi
ng
zo
ne
s
in
th
e
vi
ci
ni
ty
of
ou
tf
al
ls
wi
th
in
wh
ic
h
th
e
sp
ec
if
ic
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
sh
al
l
no
t
ap
pl
y.
Mi
xi
ng
zo
ne
s
sh
al
l
no
t
be
co
ns
id
er
ed
a
su
bs
ti
tu
te
fo
r
ad
eq
ua
te
tr
ea
tm
en
t
or
co
nt
ro
l
of
di
sc
ha
rg
es
at
th
ei
r
so
ur
ce
.
A
mt
xt
ng
zo
ne
t5
an
an
ea
,
co
nt
tg
ao
ab
to
a
po
tn
t
bo
un
ce
,
wh
en
e
ex
ee
pt
to
nb
to
wa
te
n
qu
at
tt
y
ob
je
ct
iv
et
an
d
co
nd
tt
to
né
ot
he
mv
tb
e
ap
pt
tc
ab
te
to
th
e
ne
ee
tv
tn
g
wa
te
ab
od
y
ma
y
be
ga
an
te
d.
Th
at
,
a
mt
xt
ng
zo
ne
ne
pn
eb
en
tb
a £045 tn value.
Th
e
éo
tt
ow
tn
g
ga
td
et
tn
eb
Ah
ou
td
be
ub
ed
tn
th
e
de
ét
gn
at
to
n
06
mtxtng zoneA.
1.
Sp
ee
tﬁ
te
wa
te
a
qu
at
tt
g
ob
je
et
tv
et
an
d
eo
nd
tt
to
nt
ap
pt
te
ab
te
to
.
'
th
e
ne
ce
tv
tn
g
wa
te
nb
od
y
Ah
ou
td
be
me
t
at
th
e
bo
an
da
ny
06
mt
xt
ng
zoneL
26
Z.
The
Atz
e,
Aha
pe
and
exa
ct
loc
ati
on
05
a m
ixi
ng
zon
e A
hou
td
be
Ape
c/i
ﬁte
d 2
30
tha
t b
oth
the
da
ch
an
gu
and
the
aeg
uta
toa
y a
gen
cy
(en
ow
the
bou
nd/
s.
The
{si
ze
Aho
aid
be
mi
ni
m z
ed
to
the
ghe
ate
zst
pomtbie degnee.
3.
Lim
ita
tio
n/s
on
mi
xi
ng
zon
e/s
bh
ou
td
be
Mt
ab
ii
th
ed
by
th
e
neA
pon
/st
bie
ne
gu
ta
to
ny
ag
en
cy
on
a
ca
ne
—by
—ca
zse
bal
sa,
whe
/Le
"c
aA
e"
12
6%
to
bo
th
Ko
ca
i
con
/si
de/
uzt
ion
/s
an
d
th
e
wat
e/L
bod
y
a/.>
a
wh
oi
e,
oh
Ae
gm
en
t
06 the wate/Lbody.
4.
Ex
t/
st
in
g
bt
oi
og
tc
ai
,
ch
em
ic
ai
,
ph
y/
si
ca
i
an
d
hy
d/
Lo
io
gi
ca
i
co
nd
it
io
n/
s
Ah
oa
id
be
kn
ow
n
wh
en
co
n/
si
de
g
(l
oc
at
io
n
05
a
ne
w
mi
xi
ng
zo
ne
on
W
o
w
s
on
an
ex
is
ti
ng
on
e.
5.
An
ea
zs
06
em
ao
nd
in
an
y
va
ia
e
bh
ow
id
be
dm
ig
na
te
d
oﬁ
é-
Li
mt
s
50
/1
mix/ing zoneA .
6.
Wh
en
du
st
gn
in
g
co
nd
it
io
n/
s
to
pa
ot
ec
t
Ap
ec
iﬁ
ic
O
l
i
g
a
n
it
u
ne
ce
A/
sa
ny
to
hn
ow
th
at
th
e
on
ga
nu
mz
s
wo
ut
d
no
am
aL
iy
tn
ha
bt
t
th
e
an
ea
wi
th
in
th
e
mi
xi
ng
zo
ne
.
Zo
ne
A
06
pa
Ma
ge
bh
ow
ﬁd
be
aM
uh
ed
(Li
/th
en
by
io
ca
ti
on
on
de
At
gn
06
co
nd
it
io
n/
3
wt
th
in
mt
xt
ng
zo
ne
/3
.
Mi
x/
mg
zo
ne
/s
Ah
ou
td
no
t
ﬁo
nm
a
ba
n/
Li
en
to
mt
g/
La
to
ny
ho
ut
eA
06
aq
ua
ti
c
Ap
ec
ie
zs
on
tn
te
jL
ﬁe
/L
e
wi
th
bt
ot
og
ic
at
co
mm
un
it
ie
zs
on
po
pu
la
ti
on
/5
06
tm
po
nt
an
t
Ap
ec
iu
s
to
a
de
ga
ee
wh
ic
h
4’25
da
ma
gi
ng
to
th
e
ec
oA
y/
st
em
,
on
dt
mi
mh
ot
he
/L
be
ne
ﬁt
oi
at
wse
/s
d/
LA
p/
Lo
po
nt
io
na
te
iy
.
7.
No
co
nc
ii
ti
om
wi
th
in
th
em
tx
/i
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adequate toxicological data base for these substances, the
objective recommends use of an application factor with acute
toxicity data derived for approved test species.
AAMMIOb
AbbeAIOA Ahouﬂd be kept at the ZoweAt pnaeiicabﬁe KeveZb and in any
even/t {showed be com/mum to the ex/tewt neeeA/sany Io phevemt
hanmﬁuﬂ eﬁﬁeeté on heaﬂth.
At this time there is insufficient information to
recommend a meaningful or defensible numerical asbestiform
fibre objective for protection of aquatic organisms, raw
public water supply or drinking water.
The Commission reiterates its recommendation (Third
Annual Report, Great Lakes Water Quality) that the Federal
Governments formalize current informal practices by setting
up a joint task force for the purpose of coordinating the
investigation of sampling and analytical problems, as well
as health effects, from asbestiform fibres. This recommendation
resulted from an extensive study performed by and published
in the Research Advisory Board Report "Asbestos in the Great
Lakes Basin", February 1975.
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pe
rs
on
re
ad
hi
s
st
at
em
en
t,
Co
mm
is
si
on
er
s
as
ke
d
qu
es
ti
on
s.
Th
en
me
mb
er
s
of
th
e
Wa
te
r
Qu
al
it
y
Ob
je
ct
iv
es
Su
bc
om
mi
tt
ee
of
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Bo
ar
d
an
d
th
e
Ta
sk
Fo
rc
e
on
Sc
ie
nt
if
ic
Ba
si
s
fo
r
Wa
te
r
Qu
al
it
y
Cr
it
er
ia
of
th
e
Gr
ea
t
La
ke
s
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d
re
sp
on
de
d
to
po
in
ts
ra
is
ed
in
th
e
pr
es
en
ta
ti
on
.
A
di
al
og
ue
am
on
g
th
e
pe
rs
on
wh
o
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 re
ad
a
st
at
em
en
t,
th
e
co
mm
it
te
e
me
mb
er
s
wh
o
ha
d
pr
ep
ar
ed
th
e
ob
je
ct
iv
es
an
d
th
e
Co
mm
is
si
on
er
s
fo
ll
ow
ed
.
Af
te
r
al
l
pr
es
en
to
rs
we
re
he
ar
d
ea
ch
da
y,
qu
es
ti
on
s
we
re
ta
ke
n
fr
om
th
e
au
di
en
ce
wh
ic
h
in
cl
ud
ed
re
pr
es
en
ta
ti
ve
s
of
th
e
me
di
a,
in
du
st
ry
an
d
the general public.
Th
e
he
ar
in
gs
we
re
tr
an
sc
ri
be
d
by
a
st
en
og
ra
ph
er
.
Co
pi
es
of
th
e
tr
an
sc
ri
pt
io
n
ar
e
on
fi
le
at
th
e
IJ
C
He
ad
qu
ar
te
rs
Of
fi
ce
s
in
Ot
ta
wa
an
d
Wa
sh
in
gt
on
as
we
ll
as
th
e
Gr
ea
t
La
ke
s
Re
gi
on
al
Of
fi
ce
in
Wi
nd
so
r,
On
ta
ri
o.
Th
e
h
e
a
r
i
n
g
re
co
rd
s
we
re
ke
pt
op
en
un
ti
l
F
e
b
r
ua
r
y
1,
19
77
,
to
re
ce
iv
e
ad
di
ti
on
al
br
ie
fs
on
th
e
pr
op
os
ed
ob
je
ct
iv
es
.
Se
ve
n
pr
es
en
ta
ti
on
s
we
re
ma
de
to
th
e
Co
mm
is
si
on
du
ri
ng
t
h
e
t
w
o
—
d
a
y
h
e
a
r
i
n
g
.
A
t
o
t
a
l
o
f
17
b
r
i
e
f
s
w
e
r
e
r
e
c
e
i
v
e
d
prior to February 1, 1977.
H
I
G
H
L
I
G
H
T
S
OF
PU
BL
IC
CO
MM
EN
TS
 
T
e
s
t
i
m
o
n
y
p
r
e
s
e
n
t
e
d
a
t
t
h
e
h
e
a
r
i
n
g
s
a
n
d
s
u
b
m
i
t
t
e
d
b
r
i
e
f
s
d
i
s
c
l
o
s
e
d
a
w
i
d
e
r
a
n
g
e
o
f
c
o
n
c
e
r
n
s
o
n
t
h
e
p
r
o
p
o
s
e
d
W
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
a
n
d
m
e
c
h
a
n
i
s
m
s
b
y
w
h
i
c
h
t
h
e
y
a
r
e
t
o
b
e
a
p
p
l
i
e
d
.
T
h
e
f
o
l
l
o
w
i
n
g
h
i
g
h
l
i
g
h
t
s
i
n
d
i
c
a
t
e
t
h
e
s
e
n
s
e
o
f
testimony received:
9
I
n
d
u
s
t
r
y
i
s
v
e
r
y
c
o
n
c
e
r
n
e
d
t
h
a
t
a
l
l
t
h
o
s
e
o
b
j
e
c
t
i
v
e
s
b
e
i
n
g
p
r
o
p
o
s
e
d
a
s
m
i
n
i
m
u
m
o
b
j
e
c
t
i
v
e
s
w
o
u
l
d
e
v
e
n
t
u
a
l
l
y
b
e
t
u
r
n
e
d
i
n
t
o
a
k
i
n
d
o
f
m
i
n
u
m
u
m
b
a
s
e
l
i
n
e
s
t
a
n
d
a
r
d
s
.
T
h
o
s
e
o
b
j
e
c
t
i
v
e
s
h
a
v
e
a
w
a
y
o
f
b
e
c
o
m
i
n
g
s
t
a
n
d
a
r
d
s
o
r
r
e
g
u
l
a
t
i
o
n
s
w
h
e
n
s
o
m
e
b
o
d
y
h
a
s
t
o
g
o
t
o
g
e
t
a
p
e
r
m
i
t
t
o
d
o
s
o
m
e
t
h
i
n
g
.
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oI
n
f
o
r
m
u
l
a
t
i
n
g
w
a
t
e
r
q
u
a
l
i
t
y
m
a
n
a
g
e
m
e
n
t
p
r
o
g
r
a
m
s
,
a
b
a
l
a
n
c
e
is
r
e
q
u
i
r
e
d
b
e
t
w
e
e
n
t
h
e
s
o
c
i
a
l
c
o
s
t
s
a
n
d
e
n
v
i
r
o
n
m
e
n
t
a
l
p
r
o
t
e
c
t
i
o
n
.
T
h
e
b
a
l
a
n
c
e
s
h
o
u
l
d
p
r
o
b
a
b
l
y
b
e
o
n
t
h
e
s
i
d
e
of
c
a
u
t
i
o
n
a
n
d
n
o
t
o
n
t
h
e
s
i
d
e
o
f
a
l
l
o
w
i
n
g
t
h
e
e
n
t
r
e
p
r
e
n
e
u
r
to
p
r
o
c
e
e
d
u
n
t
i
l
t
h
e
e
v
i
d
e
n
c
e
is
a
l
l
in
.
o
T
h
e
e
c
o
n
o
m
i
c
o
r
s
o
c
i
a
l
c
o
n
s
e
q
u
e
n
c
e
s
of
p
r
o
c
e
e
d
i
n
g
o
n
t
h
e
b
a
s
i
s
o
f
p
r
o
t
e
c
t
i
n
g
t
h
e
m
o
s
t
s
e
n
s
i
t
i
v
e
u
s
e
in
t
h
e
a
q
u
a
t
i
c
e
c
o
s
y
s
t
e
m
h
a
v
e
n
o
t
b
e
e
n
c
o
n
s
i
d
e
r
e
d
e
x
p
l
i
c
i
t
l
y
b
y
t
h
e
B
o
a
r
d
i
n
t
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
t
h
e
o
b
j
e
c
t
i
v
e
s
.
0
M
e
m
b
e
r
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
as
a
d
m
i
n
i
s
t
r
a
t
o
r
s
o
f
t
h
e
i
r
a
g
e
n
c
i
e
s
a
r
e
c
e
r
t
a
i
n
l
y
a
w
a
r
e
of
s
o
m
e
e
c
o
n
o
m
i
c
o
r
s
o
c
i
a
l
i
m
p
a
c
t
s
of
t
h
e
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
being proposed.
0
H
o
w
w
i
l
l
t
h
e
s
o
c
i
a
l
,
e
c
o
n
o
m
i
c
a
s
s
e
s
s
m
e
n
t
of
t
h
e
p
r
o
p
o
s
e
d
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
o
c
c
u
r
?
I
n
d
u
s
t
r
y
w
o
u
l
d
li
ke
to
ha
ve
so
me
in
pu
t.
0
P
r
a
c
t
i
c
e
o
f
p
r
o
t
e
c
t
i
n
g
t
h
e
m
o
s
t
s
e
n
s
i
t
i
v
e
a
n
d
b
e
n
e
f
i
c
i
a
l
u
s
e
s
o
f
t
h
e
b
o
u
n
d
a
r
y
w
a
t
e
r
s
s
e
e
m
s
to
b
e
b
a
s
e
d
o
n
t
h
e
p
r
i
n
c
i
p
l
e
o
f
'n
o
r
i
s
k
'
.
I
n
d
u
s
t
r
y
is
c
h
a
l
l
e
n
g
i
n
g
t
h
i
s
p
r
i
n
c
i
p
l
e
as
a
b
a
s
i
s
fo
r
le
gi
sl
at
io
n.
9
T
h
e
c
o
n
c
e
p
t
o
f
'n
o
ri
sk
'
is
,
in
e
f
f
e
c
t
,
m
i
n
i
m
u
m
r
i
s
k
o
n
t
h
e
b
a
s
i
s
o
f
c
u
r
r
e
n
t
a
v
a
i
l
a
b
l
e
i
n
f
o
r
m
a
t
i
o
n
.
o
T
h
e
G
r
e
a
t
L
a
k
e
s
c
a
n
n
o
t
a
f
f
o
r
d
to
w
a
i
t
u
n
t
i
l
a
l
l
t
h
e
s
c
i
e
n
t
i
f
i
c
e
v
i
d
e
n
c
e
h
a
s
b
e
e
n
e
s
t
a
b
l
i
s
h
e
d
.
0
E
P
A
W
a
t
e
r
Q
u
a
l
i
t
y
C
r
i
t
e
r
i
a
a
r
e
d
e
s
i
g
n
e
d
f
o
r
t
h
e
en
ti
re
c
o
un
t
r
y
of
th
e
U
n
i
t
e
d
St
at
es
wh
e
r
e
a
s
th
e
wa
t
e
r
q
ua
l
i
t
y
o
b
j
e
c
t
i
ve
s
ar
e
d
e
s
i
g
n
e
d
fo
r
th
e
sp
ec
if
ic
ar
ea
of
th
e
G
r
e
a
t
Lakes.
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 o Synergistic effects have notbeen taken into account.
Therefore, a specific water quality objective is developed
on the assumption that everything else is fine except this
particular parameter. But, in reality, there is some risk
involved.
a The non-degradation and enhancement policies outlined
in the proposed objectives are in conflict with the principles
of water management. These concepts lead to a zero risk
policy with questionable benefit to society at high cost.
0 The objectives have been developed without significant
input from industrial or community sectors. Industries
should have representation to the Great Lakes Water Quality
Board to provide early input for the setting of objectives.
0
Ind
ust
ry
wou
ld
lik
e
to
tak
e
par
t
in
the
de
vel
op
me
nt
of water quality objectives.
6
Co
nc
en
tr
at
io
n
alo
ne
doe
s
not
ne
ce
ss
ar
il
y
def
ine
the
ris
k
to
soc
iet
y.
Tot
al
loa
din
gs
may
als
o
be
sig
nif
ica
nt
as
well as the background levels.
0
Th
e
hu
ma
n
he
al
th
as
pe
ct
s
of
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
be
en
gi
ve
n
du
e
co
ns
id
er
at
io
n
an
d
ca
re
in
th
e
de
ve
lo
pm
en
t
of the objectives.
0
In
du
st
ry
ex
pr
es
se
s
co
nc
er
n
ab
ou
t
th
e
co
nc
ep
t
of
"q
ua
nt
if
ic
at
io
n
li
mi
ts
"
as
st
at
ed
in
th
e
ob
je
ct
iv
e.
0
In
du
st
ry
qu
es
ti
on
s
th
e
co
nc
ep
t
of
se
tt
in
g
me
ta
l
ob
je
ct
iv
es
on
th
e
ba
si
s
of
to
ta
l
me
ta
l.
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 o
T
h
e
s
e
l
e
c
t
i
o
n
o
f
m
i
x
i
n
g
z
o
n
e
a
r
e
a
s
i
s
i
n
e
f
f
e
c
t
a
n
a
s
s
i
g
n
m
e
n
t
o
f
r
i
s
k
.
O
n
e
h
a
s
t
o
a
c
c
e
p
t
s
o
m
e
l
e
v
e
l
o
f
d
a
m
a
g
e
i
n
t
h
a
t
p
a
r
t
i
c
u
l
a
r
l
a
k
e
o
r
w
a
t
e
r
b
o
d
y
a
n
d
t
h
a
t
w
i
l
l
b
e
t
h
e
m
i
x
i
n
g
z
o
n
e
a
r
e
a
.
0
W
h
e
n
m
i
x
i
n
g
z
o
n
e
s
a
r
e
d
e
s
i
g
n
a
t
e
d
b
y
a
n
a
d
m
i
n
i
s
t
r
a
t
o
r
,
h
e
i
s
d
e
f
i
n
i
t
e
l
y
a
s
s
i
g
n
i
n
g
h
o
w
m
u
c
h
r
i
s
k
i
s
a
c
c
e
p
t
a
b
l
e
t
o
t
h
e
G
r
e
a
t
L
a
k
e
s
.
0
M
i
x
i
n
g
z
o
n
e
b
o
u
n
d
a
r
i
e
s
s
h
o
u
l
d
b
e
d
e
l
i
n
e
a
t
e
d
o
n
a
c
a
s
e
-
b
y
-
c
a
s
e
b
a
s
i
s
a
n
d
s
h
o
u
l
d
b
e
t
h
e
j
o
i
n
t
r
e
s
p
o
n
s
i
b
i
l
i
t
y
o
f
t
h
e
r
e
g
u
l
a
t
o
r
y
a
g
e
n
c
y
a
n
d
t
h
e
d
i
s
c
h
a
r
g
e
r
.
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 Chapter VI
SOCIAL AND ECONOMIC CONSIDERATIONS
Water quality objectives establish limits on the impact
of man's activity on water quality in order to protect the
most sensitive beneficial uses of the water body in question
and the long term interests of society. Except in circumstances
where economic activity is at a level such that objectives
are not exceeded, present and future uses of the water as a
receiving medium for polluting residuals must be restricted
if the water quality is to be maintained and/or enhanced.
The Commission has not attempted to estimate either the
dir
ect
cos
ts
to
ind
ust
ry
and
mun
ici
pal
iti
es,
or
the
ind
ire
ct
soc
io-
eco
nom
ic
cos
ts
of
the
pro
pos
ed
wat
er
qua
lit
y o
bje
cti
ves
.
Thi
s o
mis
sio
n d
oes
not
ref
lec
t a
lac
k o
f r
eco
gni
tio
n o
f t
he
imp
ort
anc
e o
f t
his
asp
ect
of
the
obj
ect
ive
s,
but
rat
her
the
lac
k
of
rea
dil
y
ava
ila
ble
dat
a
and
the
Co
mm
is
si
on
's
bel
ief
tha
t
a
spe
cia
l
stu
dy
of
cos
ts
did
not
fal
l
wit
hi
n
its
res
pon
si-
bil
iti
es.
In
fac
t,
the
Co
mm
is
si
on
had
hop
ed
tha
t
a
rev
iew
of
th
e
pr
op
os
ed
ob
je
ct
iv
es
by
in
du
st
ry
,
re
su
lt
in
g
fr
om
th
e
wi
de
ci
rc
ul
at
io
n
of
th
e
Bo
ar
d'
s
re
po
rt
an
d
th
ro
ug
h
th
e
pu
bl
ic
he
ar
in
g
pr
oc
es
s,
wo
ul
d
ha
ve
pr
ov
id
ed
su
bs
ta
nt
ia
l
in
fo
rm
at
io
n
an
d
co
mm
en
t
on
th
e
po
te
nt
ia
l
ec
on
om
ic
ef
fe
ct
of
im
pl
em
en
ta
ti
on
on
in
di
vi
du
al
in
du
st
ri
es
an
d
fi
rm
s.
Th
is
di
d
no
t
oc
cu
r.
Se
ve
ra
l
co
mm
en
ts
we
re
re
ce
iv
ed
fr
om
in
du
st
ri
al
so
ur
ce
s
wh
ic
h
co
nv
ey
ed
th
e
co
nc
er
n
of
in
du
st
ry
ab
ou
t
po
ss
ib
le
39
 
 s
e
v
e
r
e
e
c
o
n
o
m
i
c
a
n
d
s
o
c
i
a
l
d
i
s
r
u
p
t
i
o
n
,
a
n
d
t
h
e
n
e
c
e
s
s
i
t
y
f
o
r
d
e
t
a
i
l
e
d
e
c
o
n
o
m
i
c
a
n
a
l
y
s
i
s
o
f
t
h
e
e
f
f
e
c
t
s
p
r
i
o
r
t
o
t
h
e
i
m
p
l
e
m
e
n
t
a
t
i
o
n
o
f
t
h
e
o
b
j
e
c
t
i
v
e
s
b
y
G
o
v
e
r
n
m
e
n
t
s
.
T
h
e
C
o
m
m
i
s
s
i
o
n
s
u
g
g
e
s
t
s
t
h
a
t
r
e
c
o
g
n
i
t
i
o
n
b
e
g
i
v
e
n
o
f
t
h
e
i
m
p
o
r
t
a
n
c
e
o
f
s
o
c
i
o
-
e
c
o
n
o
m
i
c
e
f
f
e
c
t
s
w
h
e
n
t
h
e
j
u
r
i
s
d
i
c
t
i
o
n
s
u
t
i
l
i
z
e
t
h
e
o
b
j
e
c
t
i
v
e
s
i
n
s
e
t
t
i
n
g
l
e
g
a
l
l
y
e
n
f
o
r
c
e
a
b
l
e
r
e
g
u
l
a
t
o
r
y
requirements.
D
e
s
p
i
t
e
t
h
e
c
o
m
p
l
e
x
i
t
y
o
f
c
o
s
t
—
b
e
n
e
f
i
t
a
n
a
l
y
s
i
s
,
s
u
c
h
a
n
a
l
y
s
i
s
i
s
c
o
n
s
i
d
e
r
e
d
b
y
t
h
e
C
o
m
m
i
s
s
i
o
n
t
o
b
e
a
n
i
m
p
o
r
t
a
n
t
e
l
e
m
e
n
t
i
n
t
h
e
r
e
a
s
o
n
e
d
a
n
d
e
q
u
i
t
a
b
l
e
c
o
n
s
i
d
e
r
a
t
i
o
n
b
y
G
o
v
e
r
n
m
e
n
t
s
o
f
t
h
e
o
v
e
r
a
l
l
p
r
a
c
t
i
c
a
b
i
l
i
t
y
o
f
i
m
p
l
e
m
e
n
t
i
n
g
o
b
j
e
c
t
i
v
e
s
t
h
r
o
u
g
h
t
h
e
i
r
r
e
g
u
l
a
t
o
r
y
m
e
c
h
a
n
i
s
m
s
.
T
h
e
p
r
o
p
o
s
e
d
o
b
j
e
c
t
i
v
e
s
h
a
v
e
b
e
e
n
e
s
t
a
b
l
i
s
h
e
d
o
n
t
h
e
b
a
s
i
s
o
f
s
c
i
e
n
t
i
f
i
c
i
n
v
e
s
t
i
g
a
t
i
o
n
.
T
h
e
y
d
e
f
i
n
e
t
h
e
t
e
c
h
n
i
c
a
l
-
b
i
o
l
o
g
i
c
a
l
c
o
n
c
e
r
n
s
a
n
d
l
i
m
i
t
s
.
T
h
e
o
v
e
r
a
l
l
s
o
c
i
a
l
c
o
s
t
s
a
n
d
b
e
n
e
f
i
t
s
o
f
i
m
p
l
e
m
e
n
t
i
n
g
,
o
r
f
a
i
l
i
n
g
t
o
i
m
p
l
e
m
e
n
t
,
t
h
e
p
r
o
g
r
a
m
s
n
e
c
e
s
s
a
r
y
t
o
r
e
a
c
h
t
h
o
s
e
o
b
j
e
c
t
i
v
e
s
m
a
y
b
e
d
i
f
f
i
c
u
l
t
t
o
e
s
t
a
b
l
i
s
h
,
b
u
t
w
i
s
d
o
m
d
i
c
t
a
t
e
s
t
h
e
p
r
o
t
e
c
t
i
o
n
o
f
t
h
e
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Chapter VII
RECOMMENDATIONS
The Commission recommends that the Governments adopt
the water quality objectives as recommended in this report
for inclusion in the Great Lakes Water Quality Agreement.
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APPENDIX A
MEMBERSHIP LISTS
MEMBERSHIP OF THE GREAT LAKES WATER QUALITY BOARD AND
GREAT LAKES RESEARCH ADVISORY BOARD AND THEIR COMMITTEES
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 APPENDIX C
HST OF BRIEFS SUBMITTED
FOLLOWING THE HEARINGS
ON
WATER QUALITY OBJECTIVES, WINDSOR, ONTARIO
DECEMBER 7-8, 1976
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